Aligned with the binary structure of the higher education system in Portugal, divided into universities and polytechnics, the Government acknowledged, in 2014, the need to identify distinct performance indicators/metrics aiming at a more accurate assessment of the effect and quality of the action developed by Higher Education Institutions (HEIs). For the Polytechnic Higher Education Institutions (PHEIs) it was necessary to define «(…) performance indicators that address the production, transfer and diffusion of knowledge» (FCT, 2014: 1), aiming to measure «(…) the applied research and the cultural production activities as well as their impact on the region where they [PHEIs] are located (…)» (FCT, 2014: 1).
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Introduction
The project Performance Indicators for Polytechnic Higher Education Institutions we now present was carried out between October 2014 and February 2016, funded by FCT -Fundação para a Ciência e a Tecnologia (Portuguese national funding agency for science, research and technology) as a result of a program launched in 2014 by the Portuguese Ministry of Education and Science. It was developed as a partnership between researchers of the Polytechnic Institute of Beja, the University of Aveiro and the Centre for Research in Higher Education Policies (CIPES -Centro de Investigação em Políticas do Ensino Superior). This study involves the validation and consensualisation of performance evaluation indicators organized around five essential dimensions of the mission of Higher Education Institutions (HEIs), specifically the Polytechnics (PHEI): a) services provided, b) knowledge transfer, c) scientific and artistic production, d) collaborative research, e) societal impact.
The validation of the evaluation indicators for each dimension included the hearing of the heads of PHEIs, through e-Delphi, in a first moment, then ratified by case studies, in a second phase. In this paper we will share the main results of this process.
Performance evaluation of Higher Education Institutions

Performance evaluation of Higher Education Institutions in Portugal -recent trends
Reflection around performance indicators for Higher Education Institutions (HEIs) in Portugal starts with the discussion and publication of the revised formula for Higher Education funding in Law 37/2003. This Law entails the termination of the standard budget concept (existing since 1997), by establishing that the financing of HEIs should be based on a reference budget, calculated by a funding formula covering objective criteria of quality and excellence, standard values and performance indicators (Law 37/2003) .
Since the relation between performance and funding has not been consolidated through time, the reflection on the importance and viability of estimating the outputs generated by HEIs was buried in doubts of a political nature in what concerns the real interest and practicability of this process.
It has been hard indeed to assume, at the political level, that it is necessary to substitute a paradigm that associates public funding with institutional history and input indicators (namely the number of students) with one that focuses on performance indicators and the outputs generated by the institution. Besides the reflection around the most suitable indicators, there is also the absence of a standardized methodology to collect the data on some domains of the activity of HEIs and the need for greater clarity on the part of the Ministry about a framework of principles, objectives and purposes for the performance evaluation of HEIs.
At the moment, the performance evaluation of HEIs is mainly evident in the aims and scope of the Agency for Evaluation and Accreditation of Higher Education (A3ES -Portuguese acronym),
The Performance Evaluation of Polytechnic Higher Education Institutions: tensions and reconfigurations resulting from the adoption of specific metrics which, for purposes of evaluation and accreditation of the educational offer of HEIs, evaluates a set of performance indicators particularly associated with pedagogical expertise and the capacity of scientific production versus knowledge transfer, within the domain of the course under scrutiny. Over the past four years, while implementing the audit and certification of internal systems which guarantee the quality of HEIs, the A3ES has given a valuable contribution to consolidate a culture of evaluation, demonstrating that the path to implement and collect a systematic set of performance indicators is under way, in Portugal.
Polytechnic Higher Education and its performance evaluation metrics
Based on international studies and evaluation programs, developed by the OECD 2 and ENQA
3
, in 2006, the Portuguese government in effect, aware of the need to boost a reform of the sector, issued a new Legal Regime for Institutions of Higher Education (RJIES -Portuguese acronym). Law 62/2007 confirmed the binary structure of Portuguese higher education, divided into the university and polytechnic subsystems.
Under this legal framework, each of the subsystems must comprehend specific ontological codes and curricula. This way, university education must aim at «the provision of sound academic training, combining the efforts and skills of both teaching and research units» (RJIES, 2007, article 6 th : 6359), while polytechnic education, essentially practical and experimental in nature, should especially concentrate on «vocational and advanced technical training, both professionally-oriented» (RJIES, 2007, article 7 th : 6359).
This legal framework is reinforced by the latest manifestations of both the Parliament and the two last governments, evidenced in recent legal and political publications. Parliament Resolution 77/2013 urges the Government to: «1. Clearly strengthen the binary model, clarifying the specific missions of university and polytechnic higher education; 2. Promote the regional articulation of synergies within the scope of the training provided, thus discouraging the mimetism between subsystems (…).» (Resolução da Assembleia da República 77/2013: 3234). The State Reform Guide, published on October 30 th 2013, on the other hand, establishes the need for «(…) a reform of Higher Education, aiming at improving the quality of university education and consolidating the polytechnic educational offer (…)» (Guião da Reforma do Estado, 2013: 76) .
More recently, the current Minister for Science, Technology and Higher Education announced his interest in «(…) differentiating the evaluation of universities and polytechnic institutions» (MCTES, June 8 th 2016: 6) and highlighted «(…) the need to increase the distinction between universities and polytechnics, from aims and contents to their individual missions», in a debate promoted among all the actors of higher education (Online Newspaper Observador, July 18 th 2016).
It is consensual that to evaluate the performance of PHEIs, the simple application of traditional indicators is far from enough. Indicators such as the number of papers produced, the number of researchers belonging to research centres (in the Portuguese situation, those accredited by the FCT) or the number of citations in scientific papers by teacher/researcher, generally used to evaluate teaching staff performance in the university system, are rather insufficient and even inappropriate in what polytechnic higher education is concerned.
It seems therefore important to contribute to the adjustment of evaluation metrics to the characteristics of the outputs generated by PHEIs. This was the key objective of the work developed within this project, namely: to identify and develop performance indicators for the production, transfer and diffusion of knowledge of PHEIs.
The Project
Methodology
The challenge to identify performance indicators for PHEIs implied the development of a process which occurred in five stages (see Table 1 ), from the selection and construction of more adjusted indicators, according to the existing scientific literature and the suggestions of the key informants consulted, to, at a final stage, their validation and applicability test.
In Stage I the team collected existing indicators for the evaluation of the performance of PHEIs, with special focus on applied research, cultural production and societal impact. Several reference works, produced both in the national and international contexts, were consulted and analysed, including: In addition, we carried out a review of the literature on higher education, focusing on the coexistence of two subsystems -typical of some European countries, including Portugal -and the extent to which the differentiation of missions can be depicted by the preponderance of different research modalities associated with each of the subsystems: fundamental research in the university subsystem and applied research in the polytechnic context. 
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In Stage II, various stakeholders of the polytechnic higher education system were surveyed, through a set of semi-structured interviews, first with the state secretary, on the scenarios for the use of indicators, and, later, with heads of some PHEIs, trying to validate, together with them, a proposal of dimensions and indicators which made it possible to estimate applied research, cultural production and societal impact. With this latter group of interviewees we tried to include some diversity and randomness aiming to obtain representativity of the sample, regarding the size, geographic location and organizational characteristics (public or private) of the PHEIs. In effect semi-structured interviews were applied to six heads of polytechnic institutes and schools, both public and private.
After the interviews, a workshop was held to which the heads of all Portuguese PHEIs were invited (of the public and private sectors, both polytechnic institutions and higher schools integrated in universities). The objective of this meeting was, once again, to promote a discussion among the representatives of the various institutions in order to assess the most accurate way of measuring the performance of PHEIs in applied research, cultural production and societal impact activities. The workshop was attended by 18 representatives of 15 PHEIs.
Within this second stage, three thematic meetings took place, focusing on the performance evaluation of HEIs, with a team of consultants from the University of Alcalá de Henares and the University of Lleida, specially chosen for this purpose for their recognized experience in HEI administration and the development of indicators to evaluate the effects generated by HEIs. During these meetings, various indicators were discussed, theoretically justified and chosen, both deductively and inductively. By resorting to critical analysis and consensus decision-making, it was possible to construct and reconstruct a substantiated provisional list of indicators adjusted to our purpose. The Performance Evaluation of Polytechnic Higher Education Institutions: tensions and reconfigurations resulting from the adoption of specific metrics
In Stage III it was necessary to reach consensus on the performance measurement dimensions and indicators. It was relatively easy to find consensus around a final list of 29 indicators, which would eventually be submitted to validation through the e-Delphi method.
The e-Delphi technique was used in Stage IV, with the objective of reaching consensus and a decision on the final validation of the performance indicators, among the heads of the PHEIs, belonging to the polytechnic subsystem, both public and private. This technique is a qualitative research tool that seeks to gather consensus from a panel of experts on a theme or future event. Such consensus is based on the principle that the intuitive judgment from a structured group of experts, previously selected, is far more accurate than that of an individual or an unstructured group with no expertise (Hsu y Sandford, 2007) .
Finally, in Stage V, aiming to test the feasibility and applicability of the list of consensualized and validated indicators through the e-Delphi technique, four PHEIs were selected to carry out a set of exploratory studies. The selection aimed to guarantee the diversity of institutions (public, private, polytechnic institutions, higher schools integrated in universities and non-integrated higher schools, mono and multi-disciplinary, located in different regions and with different dimensions in terms of number of students). The interaction with the PHEIs (through direct observation and semi-structured interviews) provided global and specific assessment for each indicator concerning the difficulty to collect the data, the applicability of the calculation formula, its feasibility, as well as the identification of specific resistance against the calculation of the final indicators).
The results: final list of indicators obtained through e-Delphi
To collect the opinion of the heads of the PHEIs on the performance indicators proposed, a questionnaire survey was designed, following the principles and procedures of the e-Delphi technique. The 29 performance evaluation indicators initially identified were organized around 5 dimensions within the range of activities of polytechnic institutions. The evaluation of each indicator used a likert scale of 6 points (from Totally inadequate to Totally adequate) supported by six analysis criteria, namely: l Relevance: the degree to which the indicator is considered adequate to assess the performance of a PHEI. l Clarity: degree to which it may be easily understood by everyone. l Measurability: degree to which it can be measured. l Traceability: degree to which it is considered to be auditable. l Aggregation/Disaggregation: degree to which it is considered to be subject to aggregation or disaggregation from the individual level (faculty) to that of the PHEI. l Efficiency of data collection: how easy it is to collect and calculate the data in terms of time and resources used.
The first round of questionnaires obtained 33 valid answers: 16 from public PHEIs and 17 from private ones, corresponding to a return rate of 48.5 %.
The second round focussed on 25 indicators and was addressed only to the heads of the PHEIs who had answered in the first round. In this second round a total of 25 valid answers was obtained, 13 from public institutions and 12 from private ones. This corresponds to a percentage of 72.7.
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Calculation Formula
Applicability test on the list of indicators
In the last stage of this project it was fundamental to apply a complementary test on the applicability of the list of performance indicators with 4 PHEIs. The objective of this step was to assess the practicability of the calculations and to obtain some final considerations on the relevance of the final proposal.
The PHEIs were selected according to certain differentiating characteristics, as follows:
l the sector to which they belong -public or private l geographic location -dispersed across the country, located in large or small urban areas l training profile -mono or multidisciplinary l size of the academic community -students, teaching and non-teaching staff l organizational structures with different degrees of complexity
The heads of the PHEIs were surveyed through semi-structured interviews on: (i) global and specific assessment for each indicator; (ii) main difficulties felt when applying the calculation formulae; (iii) possible difficulties to collect the data; (iv) challenges the model presents as a performance evaluation tool for PHEIs, as well as a management support mechanism. The following are some of the highlights of this global assessment:
l Traceability, comparability and clarity of indicators According to the heads of the PHEIs surveyed, the indicators respect the fundamental criteria for performance evaluation and meet the criteria for traceability, clarity and comparability. Besides, they can be easily calculated by resorting to official sources.
l
Validation of the dimensions and recognition of their effective contributions to prospective institutional management
The recognition of the existence of distinct institutional profiles through the positioning of each PHEI regarding the five dimensions analysed is unanimous and supports the comments made during the e-Delphi rounds. The institutional perception of the place where the PHEI is located, when crossed with its performance in each of the dimensions, may contribute to the design of a more efficient development strategy in future, since the governing body can opt for investing more in a particular dimension. The proposed evaluation tool was, therefore, considered relevant in the perspective of institutional performance monitoring metrics, at the level of management, at the micro, meso or macro levels, in the field of organizations.
l Recognition of the importance of performance evaluation metrics as an aid to management, rather than a tool for a state funding formula
In general, everyone acknowledged the merit of the indicators proposed as an aid for management; however, it must not be used as the basis for a funding formula for PHEIs. This debate is related to the fact that the list of indicators includes several variables that are not controllable or controlled by PHEIs, and, if used, may contribute to a deeper gap between institutions with very different contexts and profiles -resulting, as was mentioned before, from different strategic options in each of the dimensions, which account for their specific standard profiles.
It was also pointed out by some of the participants that the adoption of such a model for evaluating the performance of PHEIs would imply a necessary institutional adjustment in accordance with the specificities of each PHEI.
l Need to include other bibliographic databases besides SCOPUS The use of SCOPUS as the only source for counting publications was considered questionable and limited. It was suggested that a more comprehensive list of databases (with an associated qualitative evaluation grid) be created, including, not only the publications indexed to SCOPUS,
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l Impossibility to include projects of a different nature, which don't generate a financial return When evaluating a PHEI, there should be a way of including projects of high societal impact even if they don't necessarily generate a financial return. For some of the representatives of the PHEIs included in this stage of the project, the focus on the financial return of projects/activities is considered a form of pressure which may divert the focus of the PHEIs' public mission (mainly in what concerns education and training). Also associated with financial management, the PHEIs argue that there is no autonomy to strategically allocate their own revenues. According to some of the interviewees, a greater degree of autonomy would allow them to strengthen their institutional profile, by deciding on the investment or the allocation of resources to a particular sector of the institutional dynamics.
l Recognition that the societal impact of some indicators must be measured beyond the mere indexation to the NUTS 3
The NUTS 3, as geographic indexation regions, were considered a limitation, due to the real societal impact of some PHEIs, since the profile of their educational offer provides qualification well beyond the NUTS 3. Therefore, widening the regional scope to include the NUTS 2 and/ or NUTS 1 was suggested, especially for employability indicators. It was also considered that the capacity of the PHEI to attract students should remain focused on the NUTS 3. Even so, it is expected that PHEIs located in more developed areas and in large urban centres have a competitive advantage over those located in interior regions (and islands), more desertified and characterized by a lower supply of services, housing, transports and cultural or leisure offer.
Conclusions
According to the results obtained, the list of indicators proposed was accepted as a good model for monitoring the performance of PHEIs and their faculty staff in relation to key indicators and dimensions, not properly covered in the existing organizational evaluation instruments so far. It should be regarded as an important tool to support the strategic management of the institution, since it identifies the dimensions in which the PHEI needs to improve.
Even though these indicators are mainly of a quantitative nature, it is argued that the management of the organizational performance must not be limited to this aspect. This quantitative approach should be complemented by parameters of a qualitative nature, sustained, for example, in success stories, which may show differentiating trajectories of PHEIs.
